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Art Unit: 2613 

DETAILED ACTION 
Claim Rejections - 35 USC § 102 

1 . The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claims 1-3, 8, 14 and 19 are rejected under 35 U.S.C. 102(b) as being 
anticipated by Fukuchi (US 5 745 613). 

(1) With respect to claim 1, Fukuchi discloses an optical transmitter for an optical 
fiber transmission system, the optical transmitter comprising: 
an optical source (1 in fig. 1) that generates an optical signal having a wavelength at 
an output (col. 3 lines 63-65); 

an optical intensity modulator (3 in fig. 1) having an optical input that is coupled to the 
output of the optical source (1 in fig. 1), an electrical input that receives an electrical 
modulation signal (data signal output of 2 in fig. 1, col. 3 line 65- col. 4 line 1), and an 
output (output of 3 in fig. 1), the optical intensity modulator modulating the optical 
signal with the electrical modulation signal (data signal) to generate a modulated 
optical signal at the output (col. 3 line 65- col. 4 line 1), wherein at least one parameter 
(.alpha.-parameter) of intensity modulator is chosen to suppress (col. 4 lines 23-30) at 
least one of phase and sideband information in the modulated optical signal (col. 5 
lines 18-22. col. 4 lines 28-36); 
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and an optical fiber (5 in fig. 1) that is coupled to the output of the optical intensity 
modulator (2-5 and 3-5 in fig. 17), wherein the suppression of the at least one of the 
phase (col. 4 lines 23-36) and the sideband information in the modulated optical signal 
increases an effective modal bandwidth of the optical fiber (by waveform compression, 
col. 4 line 63 - col. 5 line 5, col. 5 line 39-44). 

(2) With respect to claim 2, Fukuchi discloses the optical transmitter of claim 1 
wherein the optical source comprises a laser that generates the optical signal (col. 5 
lines 51-52). 

(3) With respect to claim 3, Fukuchi discloses the optical transmitter of claim 1 
wherein the optical signal generated by the optical source comprises a continuous 
wave optical signal (col. 5 lines 51-52). 

(4) With respect to claim 8, Fukuchi discloses the optical transmitter of claim 1 
further comprising a second optical source (1' in fig. 1) that generates a second optical 
signal having a second wavelength at an output (col. 5 lines 49-50); 

a second optical intensity modulator (3' in fig. 1) having an optical input that is coupled 
to the output of the second optical source (1' in fig. 1), an electrical input that receives 
a second electrical modulation signal (data signal output of 2' in fig. 1, col. 5 lines 58- 
61), and an output (output of 3' in fig. 1), the second optical intensity modulator 
modulating the second optical signal with the second electrical modulation signal (data 
signal output of 2' in fig. 1) to generate a second modulated optical signal at the output 
(col. 5 lines 58-61), wherein at least one parameter of the second optical intensity 
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modulator is chosen to suppress at least one of phase and sideband information in the 
second modulated optical signal (col. 4 lines 8-14, col. 5 lines 39-44). 

(5) With respect to claim 14, Fukuchi discloses the optical transmitter of claim 1 
wherein the optical fiber (5 in fig. 1) comprises a single-mode optical fiber (col. 4 line 
45). 

(6) With respect to claim 19, Fukuchi discloses the optical transmitter of claim 1 
further comprising a bias voltage power supply (34 in fig. 6) having an output that is 
coupled to a bias input (31 in fig. 6) of the optical intensity modulator (3 in fig. 6), the 
bias voltage power supply generating a voltage that suppresses at least one of phase 
and sideband information in the modulated optical signal (by applying voltage to control 
the sign of the .alpha.-parameter, col. 8 lines 12-35). 

Claim Rejections - 35 USC § 103 

3. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, If the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

4. Claims 5, 6 and 1 1 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fukuchi (US 5 745 613) in view of Suzuki (US 5 394 260). 
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(1) With respect to claim 5. Fukuchi discloses all the subject matter as recited in 
claim 1, but fails to teach the optical source and the optical intensity modulator 
comprising an electro-absorption modulated laser. 

However, Suzuki teaches an electro-absorption modulated laser comprised of an 
optical source (1 in fig. 4) and an optical intensity modulator (2 in fig. 4) (col. 9 lines 46- 
56). 

It is desirable to use integrated components in order to reduce the optical 
coupling loss. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to employ integrated laser modulator as taught by Suzuki 
into the system of Fukuchi in order to reduce the optical coupling loss. 

(2) With respect to claim 6, Fukuchi discloses all the subject matter as recited in 
claim 1, but fails to teach an optical source and an optical intensity modulator 
comprising an integrated laser modulator. 

However, Suzuki teaches integrated laser modulator comprised of an optical 
source (1 in fig. 4) and an optical intensity modulator (2 in fig. 4) (col. 9 lines 46-56). 

It is desirable to use integrated components in order to reduce the optical 
coupling loss. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to employ integrated laser modulator as taught by Suzuki 
into the system of Fukuchi in order to reduce the optical coupling loss. 
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(3) With respect to claim 1 1 , Fukuchi discloses all the subject matter as recited in 
claim 1 , but fails to teach that at least one parameter of the optical intensity modulator 
comprises an extinction ratio of the optical intensity modulator. 

However, Suzuki teaches the system wherein a parameter of the optical intensity 
modulator comprises an extinction ratio of the optical intensity modulator (col. 5 line 66 
- col. 6 line 4). 

It is beneficial to control output of an optical intensity modulator in order to 
minimize deterioration of the waveform output of the modulator. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use an extinction ratio as a parameter of an optical 
intensity modulator as taught by Suzuki into the system of Fukuchi in order to minimize 
deterioration of the waveform output of the modulator, and therefore, improve overall 
transmission characteristics. 

5. Claims 4, 7, 9 and 10 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Fukuchi (US 5 745 613). 

(1) With respect to claim 4. Fukuchi discloses the optical transmitter of claim 1, 
but fails to teach that the optical signal generated by the optical source comprises a 
phase and amplitude locked optical pulsed signal. 

However, the examiner takes official notice of the fact that it is well known in the 
art to generate optical signals by phase and amplitude locked pulsed optical sources 
(lasers). 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify optical source of Fukuchi by specifically 
incorporating a phase and amplitude locked pulsed optical source for the purpose of 
producing ultra-short light pulses. 

(2) With respect to claim 7, Fukuchi discloses all the subject matter of Claim 1, 
and further teaches a plurality of optical sources (1-1" in fig. 1) that generate a plurality 
of optical signals (output of 1, 1', 1" in fig, 1), each of the plurality of optical signals 
having a different wavelength (col. 5 lines 47-50). 

Fukuchi does not teach a single optical source that generates a plurality of 
optical signals. 

However, it would be beneficial to use a single optical source because it 
simplifies the system configuration and is more cost-efficient. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to employ a single optical source to generate a plurality of 
optical signals in order to realize a cost-efficient system and simplify the system 
configuration. 

(3) With respect to claim 9, Fukuchi discloses the optical transmitter of claim 1, 
but fails to teach that at least one parameter of the optical intensity modulator 
comprises a bandwidth of the optical intensity modulator. 

However, the examiner takes official notice of the fact that it is well known in the 
art to control parameters of an optical intensity modulator in order to achieve desired 
output characteristics. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use a bandwidth of the optical intensity modulator as a 
control parameter. 

(4) With respect to claim 10, Fukuchi discloses the optical transmitter of claim 1 , 
but fails to teach that at least one parameter of the optical intensity modulator 
comprises an absorption spectrum of the optical intensity modulator. 

However, the examiner takes official notice of the fact that it is well known in the 
art to control an absorption spectrum of a material in order to identify chemical elements 
present in the material. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use an absorption spectrum of the optical intensity 
modulator as a control parameter in order to optimize output characteristics of the 
modulator by choosing its material or chemical composition. 

6. Claims 20, 23, 24, 27, 29 and 31 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Cunningham (US 6 064 786) in view of Fukuchi (US 5 745 613). 

(1) With respect to claim 20, Cunningham discloses a multi-mode optical 
transmission system comprising: 

an optical source (1 in fig. 9) that generates an optical signal having a wavelength 
(1300nm) at an output (col. 7 lines 8-9); 
a modulator (4 in fig. 9, col. 7 line 11); 
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a spatial mode filter (5 in fig. 9) that is coupled to an output of the single-mode optical 
fiber (2 in fig. 9) (col. 7 line 12-13); 

and a multi-mode optical fiber (6 in fig. 9) having an input that is coupled to an output of 
the spatial mode filter (5 in fig. 9), wherein the resulting output optical signal increases 
an effective modal bandwidth of the multi-mode optical fiber (abstract, lines 1-2). 

Cunningham does not teach an optical intensity modulator having an optical input 
that is coupled to the output of the optical source, an electrical input that receives an 
electrical modulation signal, and an output that is coupled to an input of a single-mode 
optical fiber, the optical intensity modulator modulating the optical signal with the 
electrical modulation signal to generate a modulated optical signal at the output, 
wherein at least one parameter of the optical intensity modulator is chosen to suppress 
at least one of phase and sideband information in the modulated optical signal. 

However, Fukuchi teaches an optical intensity modulator (3 in fig. 1) having an 
optical input that is coupled to the output of the optical source (1 in fig. 1), an electrical 
input that receives an electrical modulation signal (data signal output of 2 in fig. 1, col. 
3 line 65- col. 4 line 1), and an output (output of 3 in fig. 1), the optical intensity 
modulator modulating the optical signal with the electrical modulation signal (data 
signal) to generate a modulated optical signal at the output (col. 3 line 65- col. 4 line 1), 
wherein at least one parameter (.alpha.-parameter) of intensity modulator is chosen to 
suppress at least one of phase (chirp) and sideband information in the modulated 
optical signal (col. 5 lines 18-22); 
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and an optical fiber (5 in fig. 1) that is coupled to the output of the optical intensity 
modulator (2-5 and 3-5 in fig. 17), wherein the suppression of the at least one of the 
phase (chirp) and the sideband information in the modulated optical signal increases 
an effective modal bandwidth of the optical fiber (resulting in increase in transmission 
distance - col. 5 line 39-44). 

It is desirable to use external modulation techniques (i.e., a system for 
modulating a light beam of a constant intensity or power emitted from a laser with an 
optical intensity modulator). This is primarily for the reason that the external modulation 
system is less susceptible to chirping (than direct laser modulation), and therefore, 
allows to improve transmission characteristics. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the system of Cunningham by using an optical 
intensity modulator as taught by Fukuchi as to provide the system that is less 
susceptible to chirping, which allows to improve transmission characteristics. 

(2) With respect to claim 23, Cunningham discloses the transmission system of 
claim 20, but fails to teach a WDM optical source that generates a plurality of optical 
signals, each of the plurality of optical signals having a different wavelength. 

However, Fukuchi teaches a plurality of optical sources (1-1" in fig. 1) that 
generate a plurality of optical signals (output of 1, 1\ 1" in fig. 1), each of the plurality of 
optical signals having a different wavelength (col. 5 lines 47-50). 

Fukuchi does not teach a single optical source that generates a plurality of 
optical signals. 
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However, it would be beneficial to use a single optical source because it 
simplifies the system configuration and is more cost-efficient. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to employ a single optical source to generate a plurality of 
optical signals in order to realize a cost-efficient system and simplify the system 
configuration. 

Furthermore, it is desirable to employ a system operating based on wavelength 
division multiplexing technique in order to increase transmission capacity on the fiber. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the system of Cunningham by employing WDM 
system as to increase transmission capacity. 

(3) With respect to claim 24, Cunningham discloses the transmission system of 
claim 20, but fails to teach a second optical source that generates a second optical 
signal having a second wavelength at an output; a second optical intensity modulator 
having an optical input that is coupled to the output of the second optical source, an 
electrical input that receives a second electrical modulation signal, and an output, the 
second optical intensity modulator modulating the second optical signal with the 
second electrical modulation signal to generate a second modulated optical signal at 
the output, wherein at least one parameter of the second optical intensity modulator is 
chosen to suppress at least one of phase and sideband information in the second 
modulated optical signal. 
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However, Fukuchi teaches the optical transmitter comprising a second optical 
source (1' in fig. 1) that generates a second optical signal having a second wavelength 
at an output (col. 5 lines 49-50); 

a second optical intensity modulator (3' in fig. 1) having an optical input that is coupled 
to the output of the second optical source (1' in fig. 1), an electrical input that receives 
a second electrical modulation signal (data signal output of 2' in fig. 1, col. 5 lines 58- 
61), and an output (output of 3' in fig. 1), the second optical intensity modulator 
modulating the second optical signal with the second electrical modulation signal (data 
signal output of 2' in fig. 1) to generate a second modulated optical signal at the output 
(col. 5 lines 58-61), wherein at least one parameter of the second optical intensity 
modulator is chosen to suppress at least one of phase and sideband information in the 
second modulated optical signal (col. 4 lines 8-14, col. 5 lines 39-44). 

It is desirable to employ WDM system in order to increase transmission capacity 
on the fiber. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to modify the system of Cunningham by employing WDM 
system as taught by Fukuchi as to increase transmission capacity. 

(4) With respect to claim 27, Cunningham discloses the transmission system of 
claim 20 wherein the spatial mode filter (5 in fig. 9, 10, col. 7 lines 16-20) increases the 
effective modal bandwidth (operational bandwidth) of the multi-mode optical fiber (col. 
8 lines 34-37). 
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(5) With respect to claim 29, Cunningham discloses the transmission system of 
claim 20 further comprising a receiver (7 in fig. 9) having an input that is coupled to an 
output of the multi-mode optical fiber (6 in fig. 9), the receiver receiving optical signals 
propagating through the multi-mode optical fiber (col. 7 lines 13-14). 

(6) With respect to claim 31, Cunningham and Fukuchi disclose the optical 
transmission system of claim 20, but fail to teach that at least one parameter of the 
optical intensity modulator comprises a bandwidth of the optical intensity modulator. 

Hov\/ever, the examiner takes official notice of the fact that it is well known in the 
art to control parameters of an optical intensity modulator in order to achieve desired 
output characteristics. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use a bandwidth of the optical intensity modulator as a 
control parameter. 

(7) With respect to claim 32, Cunningham and Fukuchi disclose the optical 
transmission system of claim 20, but fail to teach that at least one parameter of the 
optical intensity modulator comprises an absorption spectrum of the optical intensity 
modulator. 

4 

However, the examiner takes official notice of the fact that it is well known in the 
art to control an absorption spectrum of a material in order to identify chemical elements 
present in the material. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use an absorption spectrum of the optical intensity 
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modulator as a control parameter in order to optimize output characteristics of the 
modulator by choosing its material or chemical composition. 

7. Claims 15, 16, 35, 36-38 and 42 are rejected under 35 U.S.C. 103(a) as being 
unpatentable over Fukuchi (US 5 745 613) in view of Cunningham (US 6 064 786). 

(1) With respect to claim 15, Fukuchi discloses all the subject matter as recited in 
Claim 1 and 14, but fails to teach a spatial mode filter having an input that is coupled to 
an output of the single-mode optical fiber and an output that is coupled to an input of a 
multi-mode optical fiber. 

However, Cunningham teaches a spatial mode filter (5 in fig. 9, 10, coL 7 lines 
16-20) having an input that is coupled to an output of the single-mode optical fiber (2 in 
fig. 9, col. 7 line 12) and an output that is coupled to an input of a multi-mode optical 
fiber (6 in fig, 5, col. 7 line 13). 

It is beneficial to employ spatial mode filtering before propagating optical signal 
through the mulfi-mode optical fiber as it allows to reduce modal dispersion of the 
multi-mode optical fiber, which leads to increase in the transmission bandwidth. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to employ spatial mode filtering as taught by Cunningham 
into system of Fukuchi as to reduce modal dispersion of the multi-mode optical fiber, 
and to increase the transmission bandwidth. 

(2) With respect to claim 16, Fukuchi discloses all the subject matter as recited in 
Claim 1 , but fails to teach that the optical fiber is a multi-mode optical fiber. 
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However, Cunningham teaches transmission system employing a multi-mode 
optical fiber (col. 8 lines 39-44). 

It is desirable to utilize multi-mode optical fiber capable of transmitting high data 
rate signals (beyond 1Gbit/s) over short distances (for example, in LANs), because 
multi-mode fiber has a higher light-gathering capacity than single mode fiber, making 
splicing less difficult, which is more cost effective. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to include multi-mode optical fiber as taught by 
Cunningham into system of Fukuchi as to realize a cost-effective system. 

(3) With respect to claim 35, Fukuchi discloses a method of generating a 
modulated optical signal for transmission in an optical fiber, the method comprising: 
intensity modulating (3 in fig. 1) an optical signal having a wavelength (col. 3 lines 63- 
65) with an electrical modulation signal (data signal output of 2 in fig. 1 , col. 3 line 65- 
col. 4 line 1) to generate a modulated optical signal, wherein the intensity modulation 
suppresses at least one of phase (chirp) and sideband information in the modulated 
optical signal (col. 5 lines 18-22); 

and propagating (output of 3 in fig. 1 - input of 4 in fig. 1 - output of 4 in fig. 1 - input of 
5 in fig. 1) the modulated optical signal into a optical fiber (5 in fig. 1, col. 4 lines 3-4), 
wherein an effective modal bandwidth of the optical fiber is increased by the 
suppression of the at least one of the phase and the sideband information in the 
modulated optical signal (resulting in increase in transmission distance - col. 5 line 39- 
44). 



Application/Control Number: 10/605,107 Page 16 

Art Unit: 2613 

Fukuchi does not teach multi-mode optical fiber. 

However, Cunningham teaches the method of increasing operational bandwidth 
of a multi-mode optical fiber (6 in fig. 9, col. 7 line 13. abstract lines 1-2, col. 8 line 34- 
37). 

It is desirable to utilize multi-mode optical fiber capable of transmitting high data 
rate signals (beyond IGbit/s) over short distances (for example, in LANs), because 
multi-mode fiber has a higher light-gathering capacity than single mode fiber, making 
splicing less difficult, which is more cost effective. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to include multi-mode optical fiber as taught by 
Cunningham into system of Fukuchi as to realize a cost-effective system. 

(4) With respect to claim 36, Fukuchi discloses all the subject matter of claim 35, 
but fails to teach spatial mode filtering the modulated optical signal before propagating 
the modulated optical signal through the multi-mode optical fiber. 

However, Cunningham teaches spatial mode filtering (5 in fig. 9, 10, col. 7 lines 
16-20) the modulated optical signal (output of 1 in fig. 9, col. 7 lines 9-11) before 
propagating the modulated optical signal through the multi-mode optical fiber (6 in fig. 
5, col. 7 line 13). 

It is beneficial to employ spatial mode filtering before propagating optical signal 
through the multi-mode optical fiber as it allows to reduce modal dispersion of the 
multi-mode optical fiber, which leads to increase in the transmission bandwidth. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
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time the invention was made to employ spatial mode filtering as taught by Cunningham 
into system of FukuchI as to reduce modal dispersion of the multi-mode optical fiber, 
and to increase the transmission bandwidth. 

(5) With respect to claim 37, Fukuchi teaches all the subject matter of claim 35, 
but fails to teach spatial mode filtering the modulated optical signal after propagating 
the modulated optical signal through the multi-mode optical fiber. 

However, Cunningham teaches spatial mode filtering (5 in fig. 9, 10, col. 7 lines 
16-20) the modulated optical signal (output of 1 in fig. 9, col. 7 lines 9-11) after 
propagating the modulated optical signal through the multi-mode optical fiber (2 in fig. 
9, col. 8 lines 39-44). 

It is beneficial to employ spatial mode filtering after propagating optical signal 
through the multi-mode optical fiber as it allows to reduce modal dispersion of the 
multi-mode optical fiber, which leads to increase in the transmission bandwidth. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to employ spatial mode filtering as taught by Cunningham 
into system of Fukuchi as to reduce modal dispersion of the multi-mode optical fiber, 
and to increase the transmission bandwidth. 

(6) With respect to claim 38, Fukuchi further teaches the method of claim 35 
comprising intensity modulating (3' in fig. 1) a second optical signal (1' in fig. 1), having 
a second wavelength (col. 5 lines 49-50) with a second electrical modulation signal 
(data signal output of 2' in fig. 1) to generate a second modulated optical signal (data 
signal output of 3* in fig. 1) and propagating (output of 3' in fig. 1 - input of 4 in fig. 1 - 
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output of 4 in fig. 1 - input of 5 in fig. 1) the second modulated optical signal into an 
optical fiber (5 in fig. 1, col. 4 lines 3-4). 

(7) With respect to claim 42, Fukuchi discloses an optical transmitter comprising: 
means for intensity modulating (3 in fig. 1) an optical signal having a wavelength (col. 3 
lines 63-65) with an electrical modulation signal data signal output of 2 in fig. 1 , col. 3 
line 65- col. 4 line 1) to generate a modulated optical signal, wherein the intensity 
modulation suppresses at least one of phase (chirp) and sideband information in the 
modulated optical signal (col. 5 lines 18-22); 

means for propagating (output of 3 in fig. 1 - input of 4 in fig. 1 - output of 4 in fig. 1 - 
input of 5 in fig. 1) the modulated optical signal into a optical fiber (5 in fig. 1, col. 4 lines 
3-4), wherein an effective modal bandwidth of the optical fiber is increased by the 
suppression of the at least one of the phase and the sideband information in the 
modulated optical signal (resulting in increase in transmission distance - col. 5 line 39- 
44). 

Fukuchi does not teach multi-mode optical fiber. 

However, Cunningham teaches the method of increasing operational bandwidth 
of a multi-mode optical fiber (6 in fig. 9. col. 7 line 13, abstract lines 1-2, col. 8 line 34- 
37). 

It is desirable to utilize multi-mode optical fiber capable of transmitting high data 
rate signals (beyong IGbit/s) over short distances (for example, in LANs), because 
multi-mode fiber has a higher light-gathering capacity than single mode fiber, making 
splicing less difficult, which is more cost effective. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to include multi-mode optical fiber as taught by 
Cunningham into system of Fukuchi as to realize a cost-effective system. 

8. Claims 21, 22 and 33 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over Cunningham (US 6 064 786) in view of Fukuchi (US 5 745 613) and further in view 
of Suzuki (US 5 394 260). 

(1) With respect to Claim 21, Cunningham and Fukuchi disclose all the subject 
matter as recited in Claim 20, but fail to teach that the optical source and the optical 
intensity modulator comprise an electro-absorption modulated laser. 

However, Suzuki teaches an electro-absorption modulated laser (fig. 4) 
comprised of an optical source (1 in fig. 4) and an optical intensity modulator (2 in fig. 
4) (col. 9 lines 46-56). 

It is desirable to use integrated components in order to reduce the optical 
coupling loss. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to employ integrated laser modulator as taught by Suzuki 
into the system of Fukuchi in order to reduce the optical coupling loss. 

(2) With respect to Claim 22, Cunningham and Fukuchi disclose all the subject 
matter as recited in Claim 20, but fail to teach that the optical source and the optical 
intensity modulator comprise an integrated laser modulator. 
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However, Suzuki teaches integrated laser modulator (fig. 4) comprised of an 
optical source (1 in fig. 4) and an optical intensity modulator (2 in fig. 4) (col. 9 lines 46- 
56). 

It is desirable to use integrated components in order to reduce the optical 
coupling loss. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to employ integrated laser modulator as taught by Suzuki 
into the system of Fukuchi in order to reduce the optical coupling loss. 

(3) With respect to Claim 33, Cunningham and Fukuchi disclose all the subject 
matter as recited in Claim 20, but fail to teach that at least one parameter of the optical 
intensity modulator comprises an extinction ratio of the optical intensity modulator. 

However, Suzuki teaches the system wherein a parameter of the optical intensity 
modulator comprises an extinction ratio of the optical intensity modulator (col. 5 line 66 
-col. 6 line 4). 

It is beneficial to control output of an optical intensity modulator in order to 
minimize deterioration of the wavefomi output of the modulator. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use an extinction ratio as a parameter of an optical 
intensity modulator as taught by Suzuki into the system of Fukuchi in order to minimize 
deterioration of the waveform output of the modulator, and therefore, improve overall 
transmission characteristics. 
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9. Claim 12 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fukuchi 
(US 5 745 613) in view of Kitajima (US 5 515 196). 

With respect to claim 12, Fukuchi discloses the optical transmitter of claim 1, but 
fails to teach that at least one parameter of the optical intensity modulator comprises 
an absorption coefficient of the optical intensity modulator. 

However, Kitajima teaches the system wherein at least one parameter of the 
optical intensity modulator comprises an absorption coefficient of the optical intensity 
modulator (col. 15 lines 53-59). 

It is desirable to use an absorption coefficient of the optical intensity modulator as 
a control parameter because it allows to control the degree of the intensity modulation 
and because an absorption coefficient corresponds to propagation distance. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use an absorption coefficient of the optical intensity 
modulator as a control parameter in order to achieve desired output characteristics by 
changing the degree of the intensity modulation. 

10. Claim 13 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fukuchi 
(US 5 745 613) in view of Chraplyvy (US 5 420 868). 

With respect to Claim 13, Fukuchi discloses all the subject matter as recited in 
claim 1 , but fails to teach an optical isolator that substantially eliminates reflected 
optical signals from propagating into the output of the optical intensity modulator. 
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However, Chraplyvy teaches an optical isolator (14 in fig. 1) that substantially 
eliminates reflected optical signals from propagating into the output of the optical 
intensity modulator (col. 3 lines 40-44). 

It is beneficial to use optical isolator because it improves strength of the signal 
output of a laser due to minimized noise, occurring in the laser in presence of back 
reflections. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to employ optical isolator as taught by Chraplyvy into the 
system of Fukuchi as to improve laser signal strength. 

11. Claim 17 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fukuchi 
(US 5 745 61 3) in view of Tabuchi (JP 40931 891 9). 

With respect to Claim 17, Fukuchi discloses all the subject matter as recited in 
claim 1 , but fails to teach that the at least one parameter of the optical intensity 
modulator is chosen to increase immunity of the effective modal bandwidth of the 
optical fiber to polarization effects occurring in at least one of the optical source 
and the optical fiber. 

However, Tabuchi teaches the optical intensity modulator (20 in Figure) with 
polarization control (11 in Figure) to lower dependence on polarization (abstract). 

It is beneficial to control polarization because it allows to minimize dispersion on 
a transmission link. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to include polarization control as taught by Tabuchi into 
the system of Fukuchi as to minimize dispersion on a transmission link. 

12. Claim 18 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fukuchi 
(US 5 745 613) in view of Ibe (US 2003/0058519) 

With respect to Claim 18, Fukuchi discloses all the subject matter as recited in 
claim 1 , but fails to teach that at least one parameter of the optical intensity modulator 
is chosen to increase immunity of the effective modal bandwidth of the optical fiber to 
changes in temperature of at least one of the optical source and the optical fiber. 

However, Ibe teaches the system wherein the temperature of an optical source 
(301 in fig. 13) is controlled (308 in fig. 13) by signal output by intensity modulator (303 
in fig. 13) (page 8 para 0097). 

It is desirable to control the wavelength output by a light source as it allows to 
minimize wavelength drift and allows to suppress signal degradation due to cross- 
phase modulation, which in turn eliminates the need for an optical modulator to have a 
large bandwidth. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to apply a method of controlling the wavelength output by 
a light source as taught by Ibe into the system of Fukuchi in order to minimize 
wavelength drift and to allow suppression of signal degradation due to cross-phase 
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modulation, which in turn eliminates the need for an optical modulator to have a large 
bandwidth. 

13. Claim 25 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cunningham (US 6 064 786) In view of Fukuchi (US 5 745 613) and further in view of 
Chraplyvy (US 5 420 868). 

With respect to Claim 25, Cunningham and Fukuchi disclose all the subject 
matter as recited in claim 20, but fail to teach an optical isolator that substantially 
eliminates reflected optical signals from propagating into the output of the optical 
intensity modulator. 

However, Chraplyvy teaches an optical isolator (14 in fig. 1) that substantially 
eliminates reflected optical signals from propagating into the output of the optical 
intensity modulator (col. 3 lines 40-44). 

It is beneficial to use optical isolator because it improves strength of the signal 
output of a laser due to minimized noise, occurring in the laser in presence of back 
reflections. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to employ optical isolator as taught by Chraplyvy into the 
system of Cunningham and Fukuchi as to improve laser signal strength. 
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14. Claim 26 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cunningham (US 6 064 786) in view of Fukuchi (US 5 745 613) and further in view of 
Ibe (US 2003/0058519) 

With respect to Claim 26, Cunningham and Fukuchi disclose all the subject 
matter as recited in claim 20, but fail to teach that at least one parameter of the optical 
intensity modulator is chosen to increase immunity of the effective modal bandwidth of 
the optical fiber to changes in temperature of at least one of the optical source and the 
optical fiber. 

However, Ibe teaches the system wherein the temperature of an optical source 
(301 in fig. 13) is controlled (308 in fig. 13) by signal output by intensity modulator (303 
in fig. 13) (page 8 para 0097). 

It is desirable to control the wavelength output by a light source as it allows to 
minimize wavelength drift and allows to suppress signal degradation due to cross- 
phase modulation, which in turn eliminates the need for an optical modulator to have a 
large bandwidth. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to apply a method of controlling the wavelength output by 
a light source as taught by Ibe into the system of Cunningham and Fukuchi in order to 
minimize wavelength drift and to allow suppression of signal degradation due to cross- 
phase modulation, which in turn eliminates the need for an optical modulator to have a 
large bandwidth. 
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15. Claim 28 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cunningham (US 6 064 786) in view of Fukuchi (US 5 745 613) and further in view of 
Asawa (US 6 185 346 - see IDS dated 20 Nov 2003). 

With respect to Claim 28, Fukuchi and Cunningham disclose all the subject 
matter as recited in claim 20, but fail to teach a second spatial mode filter having an 
input that is coupled to an output of the multi-mode optical fiber, wherein the second 
spatial mode filter further increases the effective modal bandwidth of the multi-mode 
optical fiber. 

However. Asawa teaches the system employing two connectors (108, 110 and 
118, 120 in fig. 2) for connecting a single mode fiber (104 in fig. 2) to a multimode fiber 
(112 in fig. 2) and for connecting a multimode fiber (1 12 in fig. 2) to multimode fiber 
(122 in fig. 2) (col. 6 lines 56-63). 

It is beneficial to employ spatial mode filtering after propagating optical signal 
through the multi-mode optical fiber as it allows to reduce modal dispersion of the 
multi-mode optical fiber, which leads to increase in the transmission bandwidth. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to employ second spatial mode filter as taught by Asawa 
into system of Cunningham and Fukuchi as to reduce modal dispersion of the multi- 
mode optical fiber, and to increase the transmission bandwidth. 
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16. Claim 30 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cunningham (US 6 064 786) in view of Fukuchi (US 5 745 613) and further in view of 
Dai (US 2003/001 1847 - see IDS dated 20 Nov 2003). 

With respect to Claim 30, Cunningham and Fukuchi disclose all the subject 
matter as recited in Claims 20 and 29, but fail to teach an active filter that reconstructs 
dispersed optical signals received by the receiver using electronic dispersion 
compensation. 

However, Dai teaches an active filter (fig. 2) that reconstructs dispersed optical 
signals received by the receiver using electronic dispersion compensation (page 4. 
para 0049 and 0052). 

It is beneficial to compensate dispersion occurring when propagating a signal in 
an optical fiber as to minimize pulse distortion, and control the phase offset when a 
distorted signal is received. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to employ an active filter as taught by Asawa into system 
of Cunningham and Fukuchi as to minimize pulse distortion, and control the phase 
offset when a distorted signal is received. 

17. Claim 34 is rejected under 35 U.S.C. 103(a) as being unpatentable over 
Cunningham (US 6 064 786) in view of Fukuchi (US 5 745 613) and further in view of 
Kitajima (US 5 515 196). 
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With respect to claim 34, Cunningham and Fukuchi disclose the optical 
transmitter of claim 20, but fail to teach that at least one parameter of the optical 
intensity modulator comprises an absorption coefficient of the optical intensity 
modulator. 

However, Kitajima teaches the system wherein at least one parameter of the 
optical intensity modulator comprises an absorption coefficient of the optical intensity 
modulator (col. 15 lines 53-59). 

It is desirable to use an absorption coefficient of the optical intensity modulator as 
a control parameter because it allows to control the degree of the intensity modulation 
and because an absorption coefficient corresponds to propagation distance. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to use an absorption coefficient of the optical intensity 
modulator as a control parameter as taught by Kitajima in order to achieve desired 
output characteristics by changing the degree of the intensity modulation in the system 
of Cunningham and Fukuchi. 

18. Claim 39 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fukuchi 
(US 5 745 613) in view of Cunningham (US 6 064 786) and further in view of Chraplyvy 
(US 5 420 868). 

With respect to Claim 39, Fukuchi and Cunningham disclose all the subject 
matter as recited in claim 35, but fail to teach an optical isolator that substantially 
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eliminates reflected optical signals from propagating into the output of the optical 
intensity modulator. 

However, Chraplyvy teaches an optical isolator (14 in fig. 1) that substantially 
eliminates reflected optical signals from propagating into the output of the optical 
intensity modulator (col. 3 lines 40-44). 

It is beneficial to use optical isolator because it improves strength of the signal 
output of a laser due to minimized noise, occurring in the laser in presence of back 
reflections. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to employ optical isolator as taught by Chraplyvy into the 
system of Fukuchi and Cunningham as to improve laser signal strength. 

19. Claim 40 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fukuchi 
(US 5 745 613) in view of Cunnigham (US 6 064 786) and further in view of Tabuchi (JP 
409318919). 

With respect to Claim 40, Fukuchi and Cunningham disclose all the subject 
matter as recited in claim 1 , but fail to teach that the at least one parameter of the 
optical intensity modulator is chosen to increase immunity of the effective modal 
bandwidth of the optical fiber to polarization effects occurring in at least one of the 
optical source and the optical fiber. 

However. Tabuchi teaches the optical intensity modulator (20 in Figure) with 
polarization control (11 in Figure) to lower dependence on polarization (abstract). 
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It is beneficial to control polarization because it allows to minimize dispersion on 
a transmission link. 

Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to include polarization control as taught by Tabuchi into 
the system of Fukuchi as to minimize dispersion on a transmission link. 

20. Claim 41 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fukuchi 
(US 5 745 613) in view of Cunningham (US 6 064 786) and further in view of Ibe (US 
2003/0058519) 

With respect to Claim 41, Fukuchi and Cunningham disclose all the subject 
matter as recited in claim 35, but fail to teach that at least one parameter of the optical 
intensity modulator is chosen to increase immunity of the effective modal bandwidth of 
the optical fiber to changes in temperature of at least one of the optical source and the 
optical fiber. 

However, Ibe teaches the system wherein the temperature of an optical source 
(301 in fig. 13) is controlled (308 in fig. 13) by signal output by intensity modulator (303 
in fig. 13) (page 8 para 0097). 

It is desirable to control the wavelength output by a light source as it allows to 
minimize wavelength drift and allows to suppress signal degradation due to cross- 
phase modulation, which in turn eliminates the need for an optical modulator to have a 
large bandwidth. 
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Therefore, it would have been obvious to one of ordinary skill in the art at the 
time the invention was made to apply a method of controlling the wavelength output by 
a light source as taught by Ibe into the system of Cunningham and Fukuchi in order to 

minimize wavelength drift and to allow suppression of signal degradation due to cross- 

« 

phase modulation, which in turn eliminates the need for an optical modulator to have a 
large bandwidth. 

Conclusion 

The prior art made of record and not relied upon is considered pertinent to 
applicant's disclosure. 

US 5 926 297 discloses optical modulating device 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Marina Taranina whose telephone number is (571) 270- 
1085. The examiner can normally be reached on Mon-Fri (alternative Fri off). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Kenneth Vanderpuye can be reached on (571) 272-3078. The fax phone 
number for the organization where this application or proceeding is assigned is 571- 
273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 
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